Abstract: A HeHPC (Helium high pressure chamber) filled up with pure gaseous helium at initial pressure about 1.1 bar was irradiated by braking γ-rays of 10 MeV threshold energy during 1.0 × 10 5 s at the electron beam current 22 ~ 24 μА. After irradiation, the residual pressure inside was equal to 430 bar. Synthesized foils of black color and other multiple objects were found inside the HeHPC mainly at the entrance window for γ-rays made from beryllium bronze as a plug of beryllium bronze HPC, at the inner surfaces of the reaction chamber made of high purity copper and at the copper collector. The element analysis, using SEM (Scanning electron microscopy) and MPRA (Microprobe roentgen analysis), allowed us to establish that the foils consist predominantly of carbon and the smaller quantities of other elements from carbon to iron. An explanation for the observed elements is suggested on the basis of helium fusion reactions under the action of γ-rays with the reactions taking place in giant stars (thermally activated). The possible mechanism after 3α reaction is nα reactions and under barrier reactions. A second experiment with initial pressure of 3.05 kbar (with pressure drop by about 65 bar -after almost the same procedure of γ-rays irradiation and with fully beryl bronze environment) suggests another possible nuclear reactions -He(Be, p)C, He(C, γ)O, and so on. The developed approach agrees well with a series of studies carried out by the authors where dense hydrogen and deuterium gases are acted on by γ-rays in the presence or absence of metals in the reaction chambers.
Introduction
The element compositions of synthesized particles and objects, as well as the surface structure of elements of the DHPC (Deuterium high pressure chamber), have been studied using samples of metals such as Al, V, Cu, Pd, Sn, Re, YMn 2 alloy and stainless steel in the shape of rods and wires which were placed in molecular deuterium gas under high pressure and acted on by braking γ-rays of 10 MeV [1] [2] [3] [4] [5] [6] [7] and 23 MeV [8] [9] [10] [11] [12] energy. Analogous investigations aimed to study the possibilities of nuclear reactions were performed using HHPC (Hydrogen high pressure chambers) with Pd-rods inside [13] and in the presence of hydrogen without any metallic samples in the chamber [14, 16] under irradiation by 10 MeV braking γ-rays. Possible phenomenological modeling approaches for nuclear fission reactions in the liquid-drop model and for nuclear fusion are discussed in [17] [18] [19] [20] [21] [22] [23] [24] .
The goal of the present work is to point out some regularity in the formation of new elements which were absent in the HeHPC material observed earlier by authors and first described in [25, 26, 28 ]. 
Descriptions of the Technique
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Results
Paper [25] describes supplementary detailed experimental results on the measurement of element concentrations for the observed objects on the cut along the axis of the cylindrical symmetry: a) two inside and outside surfaces of the entrance window from beryllium bronze, b) two inner surfaces of the copper sleeve where nuclear and chemical reactions primarily took place, c) copper collector of reaction products (see Fig. 1 , pos. 5, 4, 8 and 9 respectively). Such division of the data of one experiment into two independent publications is due to the large volume and significance of the obtained results that ought to be presented for the sake of reliability. It was shown that, as in the present study, the major element was carbon in presence of heavier elements of masses from carbon to iron, nickel and copper. It should be noted specially that practically all the inner surfaces of the elements of the HeHPC were coated with a noticeable layer of carbon, and the chemical element analysis of the observed structures approximately corresponds to the compositions given in this study
The explanation for the observed effects can be made on the basis of the fusion reactions of helium nuclei "heated" by γ-rays (with 10MeV energy) at the expense of the elastic scattering:
He He (1) Other effects arising due to scattering of γ-rays on helium atoms [15] [16] [17] [18] [19] . As is known, the reaction [22] (2) which can proceed only through the short-living Be 8 2 nucleus with the lifetime τ ≈ 10 -16 s. However, in dense helium this nucleus may capture a third helium nucleus (and process can be continued, see "alpha process"). In Fig. 9 , we can observe that in probe the decreases of percentage of such elements as C, O, Mg and Si occur regularity which can suggest the same mechanism for its creations. On the other hand such elements as N, F, Na and Al appear in very small amounts, so we can say its creation is of smallest probability. We have no information about amounts of Ne because we did not make its chemical analyses noting only the fact that the smell of gas transported to the air had an intensive un pleasant character. The chemical elements as O, Mg and Si could be also formed in sub-barrier reactions of synthesis [21, 22] 
The details of possible processes are under consideration. Some of the reactions proceeding in dense helium during "helium burning" in astrophysics are presented in literature, see for instance [20, 21] and classical works [22] [23] . It is well known that the probability of a number of basic nuclear reactions of synthesis described in the above phenomena is extremely small, and some of them have never been realized under terrestrial conditions. In our the second, control, experiment with initial helium pressure about 3 kbar [28] we have observed much smaller decrease in pressure, only about 65 bar, much less carbon like elements of large dimensions and with contents with large amount only C 47 at.%), O (36 at.%), N (5 at.%) and the base material Cu (5 at.%) -see Fig.7 shown as stars -which may suggest that the effect of the experiment strongly depends on the value of helium pressure. Data are the mean values, from measurement of 12 different objects, which have been found in the pressure chamber. Fig. 8 shows one example of observed object on the inner wall of collector ( Fig. 1  position 8 ) made in this experiment of beryllium bronze consisting linear elements (of composition 44 at.% C, 36 at.% O, 15 at.% N and 10 at.% Cu) and non regular layers. (7) and so on, but real, more precise explanation of the results presented here, is the open problem.
Conclusions
This paper is devoted to a study of synthesized large black carbon foils with extended rods placed both along the surface of the foils (inside them) and jutting out, as well as of smaller particles ( Weighting was not performed for the black foils. However, one may conclude that the mass amount of helium ∆m He ≈ 0.027 g is quite comparable with the total amount of carbon foils and other objects, including the carbon coating over the surface of the copper reaction chamber or copper sleeve (Fig. 1, pos 
